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So 

[ft 5 ] m^i^ny^ ^^mm^ h mti^^^m 
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[0 0 0 2] 

l^^T. HDD (/>-KT-'^^i5^gg) , 

10 'm%^^:^i^fii^<o^mimmzn\^x^-^^i^ 
[0 0 0 3J %^m\L\%^mmm(oo^. ^(chdd 

c^^l?T-^iltTtfca$S<bLT. PRML (Partial 
Response Maximum Likelihood) ')5'^t^^h\\^X\^^ 

(r>it}h<o\t^%,vm.m\ (ffi^gac-ii. Vol. J8I-CII.N 

o.4,pp. 393-412(1998-04))) « P RML::^^T'(i. 12^ 

^m^'m\i^%'^\z^^Wi=^mmz. ^^.t ir^it Lfc± 

iJ'/^r-i?^) Sr^^t/c^, :L(0{t^'k. fcf^tf^-^?t 

if^fflv>Tft** (fttwd^pjLv^) 2imtf-^\zm 

^^{f-^^. n^m'^mz^^i^yi^ii^\t^^±^\^n 

[0 0 0 4] j^T> m8^0mLfj:7^^h. V^k(DPRM 

30 i^^^^umLtzm^y" ^ n±mm. (hdd) {co 
\^^xmm-tho m,%'f^y^^^^mm.2oo\^. 
3/K12. ^mmmmm^ (ago 3. sji^^fbiiiK 

40. ^X2y^^^^^^^ A/D (rt-ni/-r^>^ 
iJ'/l') ^^^8. PRMLlElKl 0/^<!fitiix.> ^Mt^ 
^^iJ'l l{^fS®r$ixfe-r^'>?^/Hf«SrS*-tSo 
[0 0 0 5] mn.'f^fP^^ 1 1 Kl 2iCj: 

oTil^tti^ixfcff-^?^, AGC 3 J: or. -^e^ogiiii 

4 0 7J/^f>£7)ffl;^|§-^4 Kt, A/D^m«8:lQctt;f^n 

[000 6] ^os/i5^;t^lHlK6«, PLL (7:ii-X 

D ^>^r K/u-T') lHlgS^^A/'C:fc»9, VCO (Hffi^W 

"mm fii}i^m\i^x^xiy^\t^^±^-t:t^^ 

[0 0 0 7] A/D^^S&8(i, ffitBiaSlH]SS7;6>tj5 
W *t®o3t^n'7^{f-^S:ffiV^TJK?g^{kI5IK4 0;5*Pj(D 
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^^i^-^ (x^ v^^yui^^y^u) 8 1 ^^fig-fSo A/D 
^^^8f)^hm:h^ti^v'^iyi^Mt-^-S lit. mbti 

T^^fi^^yWt-^S 1 j55^mU#S<If^. 0-2 5 5 (d 
e c i ma 1 "C^-So 

[0 0 0 8] Z<DXo\ZLXmhfht:y'^ i^^MM^S 

lit, pRMLj^^i o^xm^f^mmiB-^±^\3i^9 

«^i|x.lf. mw^ 10-228733 -§-^St;:fatt$ 

[0 0 0 9] PRMLUJl^l O^i. "r^'y^^x^^WL^i 
Oai:. W;t«l:f^irm^S&*^o®* (ML) 

1 0 b ^|::J:oTfi|^^tiTV>-5o prmlIhIK I'O (c: 
A;^$tu/cxH' i>^MB-^s 1 iy^^^^\t^i 

(CLT. PRMLIU^I Ofi. n^m=^m^^^i>y^ 

[0 0 10] mc^ m9^^mLf^:d^ib. mmim^ 

K?g^{f:;lElK4 Oft, mmm^4 2a. 4 2 b, 
i|®S4 3a, 4 3b. *5J:tJ^*n^Sl4 4lCj:or«^$ 

x^z^^ofmmy^^-yicMjiS^i^tim^ 
m^mm^^'in^) ^mm't^:Ltt^x^^. ^fc. 

:i<Dt:o ^j:iB^'y<^-y\z^if^n-^mT'&-(O^W^m 
[0 0 11] gisfc^tfcct^ic:. f&m^{m&4 0f}^ 

hat)^tlfziB^-4 in. A/D^t^^SICjCoTT^^ 

xm^^ti^tthi::. ^tiy^^^m^6{zm^x^ 

[0 0 1 2] {?ijx.tf. PRMLlHltel 0-Cii. f-VT'y'U 

T-^;6^fj2tt^t:T'-^t«-^r5d^ JSfl^^{t;lH]»54 
0tcJ:oTii5MliS«<7)ft^i^it*MLr*3< c<b-e. A/ 
Dm^S^S{zio\^x::<DX^fj:m-^^'t>y'V y^ir^ 

wm-r^tK i>y^tHmL^M:Lmm(om^^m\^x-^ 
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[0 0 13] r<^J:5(-, iK?^^^k:lE]Sl4 o^ffli^r. 
PRMLlHJKi 0*5j:U^i5' D 5^i5^^^lElK6j;iA;^Sii 

[0 0 14] 

>(:^^mw<o{i^m\z^\^^x'^ti^m^mum^%^i.x. 

[0 0 1 5] 0iJxt^, 3tT^;^^Jw:fcV^rx>f >f^/Hf 

s\z7ri\.fz^o^m±mmz^^^x. m^^\m^4o 
mm'r^z.t\tm§j'v\tfi:\i\ js^t. ^<om^^mmir 
(0 0 161 ±^<oxo\cpRMhm^'ij^^mmt^ 

:it{c^^XA/D^mi-^:it-^^£^^xhht)\ ^-v 
^/u^ XI \z.nz>'\.fz'^mfi^y^ ])yv^^y^^ 

m^iti!b{zn. ^tiy^^^mmicmm^fi^m^iB^ 

(Oi;^y^^+i^\znK.X:iis<-tf)^ii^^mxh^o n^iB 

[0 0 17J t,it. ummmK ity'^Ts^/^^ioxo 

^^'^^^mi^(om'^\z\t. ^ny i^^m-^-o^mtx m 

X. ^±\t^\z^^ mmms.<om^^m) t^±zx\^ 

^Zthh^fj^hXh^o Z(DJ:^/j:r;r^t^^ZX^^6 

y^Wi< L7t:®'g^fCjoV>T. m^m-^(0'yy^t^i^t\^' 
[0 0 18] t^oT. ^t2y^m'^^^}^-r^tiib\z 

n^m^-oi^yi^^^Mmzv^mx^^x^iz^m 
s^-r^ (Mci^mz^t. mim^4 0{z^n^mm^4 

3 a. 4 3 b(7)^^t:S:K^g@ai5-r^) PRML;^"^ 
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p R 1 4^ 6 ci: a izw^m^r^ mit ^ tix 

fi. Blf^'^PRML^-^j^^iciig'g^LooWitii^cOv^ 

[0019] t fc. im^mm^^f^mm 9 (;::joVNr^ 
X. m©OPR^ft:65S^{cfTt>tt<t<*S<!:V^5Pp1® 

[0 0 2 0] r<oj;^{c, mmo)n±mnxit. 

t^:^. m^(Dmm\z.MLxmm\z.fj:^x^\:imi^-r^ii^^ 
m^;^^. m&^mw.mit:dmt^{z-Drcx. m^i^r^^ 
^mm\::is\^^xit. z(Dztimm\^^^^x\^^tzo 

i'Xmm^^^immi:n^j:o :it{z^'ox. x^m^m- 

[0 0 2 2] 

[ESIiSr«¥;*-rs/c*i)co^g:] IB 

[0 0 2 31 fe5»^LV^^lfSJgflgt;::}oV>T. MIE^2 
[0 0 2 4] ^6#^LV>^J{£Ji?flilr*>VNT. m^%2 
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[0 0 2 5] fe5^f^LV^^^S?^^^(^:}oV^T. BfrlE^2 

[0 0 2 6] ^5^^^Lv^Sl^Sff^^{::ioV>r. mm^x2 

y ^ ^imm> h^^^fi^ wfES^ p ^ 'k{mm 
^f}^f\.^m^^^^A'y^Mt^t^h. m^2m^'f 

[0 0 2 7] LV^|IM?f^|g{I:^oV^r. Suf5m# 

X'^^^VsfSibo 

[0 0 2 81 ^^^%\.\^mmm\c^\i^x. mm.^ 

iHlKfi, PRML;^S:Sr3iffiLyc:lH]K-e^bSo 
[0 0 2 91 fc5»*LV^||;^?|^ffi{:::foV>T. BulBia^ii 

[0 0 3 0] ^p^^jasiciiVN'c. r{t-^^^{(--f 5j ^ 

[0 0 3 1 1 

[00 3 21 HI 1 ;^ ^ 

^±mmi 0 ofi, ^t^-^-i' K2, (a 
GO 3. mKo^m^vcM'&A, m\<r>^m^i\:Mn 
40 4t\twi^mm^^^^^%2(Dm^Mw^%^. 

^Mt^\Z^n\^fz,^Uy^'^^\^^:^fzt><D^ Uy^ 

tU^L^m^l Ob<b^^tfPRMLlHlKl Of^if^m 
X.■rV^^, 1 0 OJi. ^T^^^^i^l 

\Zt^m^fiX\^^, '^-^iifc\t:^^-:^tLX^^^2:, 

[0 0 3 3] %'^-^y K2(i. ^x><;^i5^ 1 t^h^f ^ 'J 
SO )tl?^{t-^Srf±l;^t5o it<^^yV2f}^h<DmMt^' 
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TMiliPfii5$tLfcBi{t-^ji, ^ 1 (7)iSJg^fklH]K (E 
Qi) 4^XXJ^m2o:>i&m^{m& (EQ2) 5<^^i^ 

10 0 3 4] 02 (a) :j^XX^ (b) ^ 1 omM^ 

"t'tif^t. m2 (a) d.i^-Tct ^ 1 oSij^^ftlU 

K4ft, il]ilElK2 0 a. 2 0 b, i:ii|il^2 2 a. 2 2 

tt-r^o ^fc> 132 (b) {c^f J;5*-. ^2<DiS?i^^ 

im^5\t. jgaiHlSS2 6a. 2 6b. liiH^2 8a. 

28b. m^m2 4^^hm&^nx:i^^ . mmt^si 

[0 0 3 5] zntb(Di&m^imn^^xxf5nmim 

2 2 hit. mitrnKi^^-t^m^^vh^. ^km^it 
m^5<Dmm?^2s a. 2Shit^itmK2^^-r^m 

4 (D^im^ t ^^m^imm 5 omimi^ tit^tj^^h 
(Dtf^r>x\^^^^ ^mmmmxHt. mitMKwt. mit 
*K2j;9fc/h$<. -rti^f^-h. ^2(D^mmim^^ 
(omi\:m\t'Bi(omr^^i\:M^4(omi\:mx ^ 

[0 0 3 6] 7i:*D\ :^mmmmx\t: m2 (a) ^s^x^ 
(b) {ZTj^i-^oi^. mm{t^^4(Dmmm^2o 

a. 20b^. jefl^^{t:lHlJ^5<Oiijl(HlK2 6 a, 26 
Ift^tTV^^;i^ i&mmt^^4^XXf5m&(Dm^^ 

[0 0 3 7] msit. mi<oiRj^mtm^4^xv^m2 
(omm^{m^5(D^ti^'tif)^hititi^ri6m^4 i. 

it. ^B^itm^4, 5{CA:tl*tt5flfrol|^ft-^(7)4$ 

\±cot. Mi(ommmm^4\z^^x^it^tiitit 
#o^t^ci<t. M2<D^mmim^5{z^oxmit^ 

(ommmm^mmt^t^. m2<D^kj^^it\B\^5it. m 

[00 3 8] WXJ^m 1 5o m 1 OSe?g^iblHlK 



4lCj;oT^{t;^;h.fcW^^{b^I^4 Ifi, A/D^^ 

f4*i*JWI-^4j5eiElK9^PRMLllIKl 0i:lc 
A;^^n6o PRMLlUSSl 0(t. y"^ 'Ji^/i^mimi 
Oat. mz.ift^^ ^*m^mfJ:lf<OM±mmS^ (MLI^ 

mm 1 0 b <!:^fflx.TV^5o PRMLlUKl OlrA;ti 

^nfc-r >r >^i5^yMt-^8 lit. 'y^yi^^it^l 0 a 

OhizX^X "1" . ^'0" (D2im[:y'-^\zm-^^ti 

10 xm:h^fi^. X.^McWmiz\t. ML«tb§liobii, 

'f^:^i:^izmm^tix\^'fz2mitT-i^^m^t^o 

[0 0 3 9] i^Rmm^tm^5f)^^lti:h^i^ltz^it 

^$^'5ln. ^^:^?\^^Uy^\zniS^\^fzn^i7Uy'!; 
^^mt^fz}^(D^Uy^^^^^Q\ZXti^flho ^ 

"^y^^l^m^Qit. ^')x.f^PLLlEl8S^^A/-e*5^). 
V CO tl}f^m\f^X^^{t^ t^m^^htllt^ n y ^ 

lit. A/D^m^8(::*5Jt6f->7'y ^ > 

20 iT^m^-r^tzMzm^^hflh, 

[0 0 4 0]|^ilT. PRMLIfilJSl 0^^^^^tpB:^ff 

^t='';/i^^^IeJK6/j:^^^tfW^i:^n:y 

tm2(r>mmmimnst^m\i^x. m^i^mt^'&x 

mit^Mzm^^^^^fiA:hir^MAt:m.mi-^o 

[0 0 4 1 ] vKuhm'^:)j^xmmtfs:^m 
{bs d: . y ^g/htc-r s ztt^x^ hmtm. t itm 

Wx.f^. (1, 7) RLL (Run Length Limite 

d) ^m^iifz\m-^VR (1. 2, 2, 1) ml;^^ 

30 x'^^^hm^. n±\m\z:^\^xmm,^-^\zni;ts't 
y^t:±^'r^o:>tmmfs:nm ^^-t^m^izi,. ^ 

So :^yc:. PR (1, 2. 2, 2. 1) ML^TStT-m^ 

-^^W.^'ThZtt^^mXh^o VRML^mxm^ 
^^i^h(D\t&m.-^—^ omMXitfi:< . S^^f^MT 

F mmmi^^m («»jx.«pr 

(1. 2. 2, 1) i::d5irtL7t*Jj--aLTi/>5d> 

[0 0 4 2] z^mzih. mi(o^i^mm^4(Dm\m 
mt. ^2(r>^m^itmn^<D^ifL\zi;t-<x. s^m^ 

h'^^:tjiKXit. n^W\^m^^\lhz.t\t^i^n]S.^ 

i'hz.ti)^xi^(ox. it-^onm^^^izmix^ h 
mmzi^xm^ir^'^^mitf^\i\ mi<om.^^itmm4 

50 (omt^\iit. #f^U<rt. ML«lttlll*CA;^S*l6x 
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7^-;^ ^^nTV^5o ^\t&K2{t. 4f*L<ft. 

[0 0 4 4] mic7)ffijfg^>ft:[p]gg4o^ib 
;d>o, »2<^jK?l^^fklHlK5co^fb#ttS:. 

[0 0 4 5] ^/c, oof^. \m 

[0 0 4 6] f4ti^JiaJff-^^^IlIgS9«, PRML0K 

•T'So 114{C, {iffi*JWI-^^^lHlS&9 0ti^^J:Sr^ 
•f. El/T^-r6J:5lc. ffit@*Ji»{t-^^^iH]ieS9{i. im 
S2pffiM«li±J|ElK9 2. fii:ti^|l1^ffillIK9 3. nwN- 

[0 04 7] IDS (a) - (c) {i. A/D^^ 

^7 1<D&ffi) irt^^P^^TF-t-o lil4»(7)MSB*5j:t/L 
SBJi. ^n-e^l. A/D^m^SCODUy^^^cD^^fS 

[0 0 4 8] HIS (a) \z{t. ^^yP^jm^^<r>ti^ 

[0 0 4 9] ms (b) {at. {tmmmmim 

A/D^m?^8(DDi^l^i^<D^^L> W^C^^ 8 b i 
t fi?lfeff<D:©^. 12 8 (decimal ^12) ) {rg^ 
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n^w^mm^ 9 3 1:: h y mt^^m:h'r^. \mmm. 

^> 't(o^:y-:r;i.y'^^(o\^:^it^mm.mnt\.x^ti 

10 \iLm^mm(om^t>hir^x\i^^m^. "^(o-rfimt^ 
hmtn^mitm t -t-^y/um tcomz^^^tix^^^^ 
t>hxh^^ 'i%hMz{mmm\m\t. u^y<y^y^jv 
^94. D/A^ms9 5^ST. {mmmm^7\zm 

[0 0 5 0] tfc. HIS (c) (cfi. m^wm^m^w 

t^. ±^m5 (b) TU^^L7tDU':xv^(D43,c.;5>^^ ^ 
n :y^oatgT'^-r<b± 1 8 0° ^>fctt-r;|X7t 2 
fea^CB9:^$tvfc^'g'^7^LTV^-5o CO^-g^, A/D 
ietfe§§8;!i^f5ffi;^l$itfc7^>r v?i5^/Mt-^8 |a| 
= I B I {zfj::^Xolz (rr-C, AJi, D u>'^^>o4'iCv 

^/c. 05 (b) cDffiffiffia;{i><b> 1115 (c) 

{muSJi. hxvt\ ±18 0° itm^Thtiimm 
mzh^t^b, (US (c) <DitLmiLm.X'^>'y'})>^-t 

30 T*)6o fit. z.cD^'^^ ^:y'f^)v^^uy^<r>^^ 
[0 0 5 1] z.<r>^bfm^um\±. «g^-t-SPRML 

5o ^\k.\t. fggSillJSrEFM (Eight to Fourteen) 
V^fi. EFM-P 1 u sf¥-?-Oj:5*S/h??-^g75S3T 
(^l^-^l^^^fflt. PRfi}d5 3c^PR (a, b, a) M 
l^li'^^^mX.ltm^. {I-^l^-</Hi4o (0, a, a 
+ b, 2a + b) (Om.'kn^. IDS (c) (OX^^fi, f4 

fc, FRm^AOPR (a. b, b, a) ML;^^^«g 
fflt/i:^'^, m-f U-^/UiiSo (0, a, a+b, a + 
2b. 2a + 2b) (Om^nh. 05 (b) cOj:9<f. 

f4:t@ftfJffliS2e{5®l^. fits ^^'Jffli-f Lv\ 

[0 0 5 2] *fc, ^EillJ^ (1, 7) RLL^giCOct 
^*S/hf?^g3)S2TOf?-^I§>^«gfflL. PRS;dS3(0 
PR (a. b. a) ML^^SrMfflLyi::®^. ±fSO® 
/h?5F^:ft;iiS3TO^$-^M<lrfIl^, ff-^ u-</ufj:, 4 0(^ 
m^nh. 115 (c) OJ:5/<C. &+S0JiPS^Pffi®{^. 
50 f4tiSr*JIS»-f5r ^fe. PRg;^S4 0P 
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R (a, b, b, a) UL:^^^W:mLtim'^, ff-^U 
^^'UflTo (0. a, 2a. a+b, 2b, a-f2b, 

2 a -I- 2 b) (Dm^^-h. m5 (b) 60J;9 4\ fiffi^ij 

figic. m^i^-<jumm^(Dm'a'. ms (c) 
[0 0 5 3] immmm^rn^ {<Lnmmm-^±^m^ 

^lElK9;fcJ:U5fi:tigHSlHlK7«rfflv>ti,«, m^^iiit 
PRML;^^t;:jCi:r. i?' n s/iJ'OfitiSiM^^sprse-T^fo 

RMLIUK 1 0 d^LTA;^-^'^ r ;d5-e$ >5o 
[0 0 5 4] S^:J^n3/i5'^^#5fc4?)(C, ±iEL 

[0 0 5 5] yty"^ ^^^mSV^s 'f^:^^(OR^fSi}f 

r>xn^m'^(r>m^Mmtmt-t^t^^ <i(os?gs*icD 
mt(ou&\mmwmm^^^xmt^ho ^tc. itf^ 
:^^xn. lagif^tc^jit-s i^-if^<v-<Dmmv^^\^^m 

ffi=JiKle:/£crMJiSo ^(o^o\z\.x±M^\t^^mo 
nim.\zn\.xw^M^^\^x\^fsi\^\ z(dx 

[0 0 5 6] rn^C^rt, 1^2 (b) {Z7jkLfzm2<D^ 
Sr^1-6«£?g^ftlHlS5 OSrfflV^tLtf, S^ff-^Ov^j/ 

t^^Rmmimm::^\^^xit, m?ii^. ^m¥i 1-3 

0 8 8 6 7-^, 1 -2 5 9 9 8 5-^^«*^fC 

[0 0 5 7] tT. l216<^fe?i^^jblHli£S5 o^tae^-r 
5o iK?^^{t:lHlK5 0fi. Jgfet5 2. K5 3 

a, 53b./^:y:77'54a. 54b. 7755. 

5 6a. 56b. tg*!^ 57a. 5 7 b . :!jng 
S5 8^<ix.X:fc'9. /<-y:7r 5 4 a .8:0^ 5 4 b coA;^ 
f-J^. A;'jiK?g<D±|5fimjE*5j:t;^TPSmEES:1$Si-5ff , 
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K4 0(;::fcv>i:. S:^{t-^^^{t:L/cj:v>a'g' (&Jf^^f«r 
it. m7 (a) ICTjktXo^l&m^^t^o t^^t>h. 

[00 6 1] St?g^{bIiIK4 0Jc*5(t5^{bSK 

^±^<i-^t. mv (b) J:5lc. S'^-^J'O 

[0 0 6 2] 'r/j:t>'h. W^rflT^SrKjSI-Sfcftic^ 
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